1. Context {#sec114882}
==========

The triage system for classification of patients was first used by Baron Dominique Jean Larry, a chief surgeon in Napoleon's army ([@A16211R1]). Since in most mass casualty situations the number of patients exceeds the capacity of the medical facilities, there is an urgent need to prioritize equipment and medical supplies. The main objectives of triage are securing patient safety during the process of emergency diagnosis and treatment, and reduction of waiting time to receive medical services and transport. Despite this knowledge, evidence to support the use of one triage algorithm over another is limited, and development of effective triage protocols is an important research priority ([@A16211R2]-[@A16211R5]). Disastrous experiences of use of mass destruction chemical weapons during the First World War coerced countries to sign the Geneva protocol on 17 June, 1925 to prohibit use of any chemical and biological warfare. In spite of the international treaty forbidding use of chemical weapons, cyanide, nerve agents and blistering agents have been used during several wars, such as the Syria nerve agent attack, the Tokyo subway sarin attack and the Iraq-Iran war ([@A16211R6]-[@A16211R9]).

Nerve agents are colorless, odorless, and volatile liquids but their impure forms smell fruity, chocolaty, and camphoric. These agents are unstable and heavier than air. Molecular structure of nerve agents resembles organophosphate pesticides. Tabun (GA), Sarin (GB), Cyclosarin (GF), Soman (GD), GV, EA-3148, VE, VG, VM, VR, VX, and Novichok agents are members of the nerve agent family. Dermal and pulmonary absorption of nerve agents cause perturbations in the nervous system and leads to systemic paralysis, suffocation, and death. Symptoms of poisoning with nerve agents include miosis, blurry vision, gleamy eyes, severe eye irritation, salivation, watery mouth, sweating, rhinorrhea, muscle contractions, peripheral muscle fatigue, nausea, vomiting, abnormal and uncontrolled urination, headache, dizziness, difficulty in estimating the size of an object or distance , paroxysm, asthenia, and coma ([@A16211R7], [@A16211R10]).

2. Evidence Acquisition {#sec114885}
=======================

Rapid care, therapy and transport of victims are among the primary tasks following exposure to nerve agents. Definition of a unique triage system for victims of nerve agents was the main objective of this study because experts do not always recommend the same guideline. Several protocols for triage of chemical victims exist without any international consensus. These protocols vary significantly in terms of proposed methods of care, treatments, equipment and different strategies that have been put forward by organizations in different countries ([@A16211R11]). This study aimed to prepare a uniform triage protocol through systematic review of literature, laws, and regulations, analysis of personal experiences, and consultations with specialists. The ultimate goals of such a triage protocol are to prevent confusion and facilitate clinical decision making in difficult and complex situations.

2.1. Data Sources {#sec114883}
-----------------

Data were collected from published papers and books retrieved from MEDLINE, Cochrane, SID, Springer, Web of Knowledge, Science Citation Index, Web of Science, Academic Science, and PubMed, as well as local published papers in the Ministry of Health and Medical Education, Red Crescent, and army of the Islamic Republic of Iran.

2.2. Study Selection {#sec114884}
--------------------

Articles were assessed and classified according to their number of citations. Extracted protocols were introduced to a group of invited experts in various fields of medicine including emergency medicine, pulmonology, forensic medicine, ophthalmology, dermatology, pharmacology, toxicology and nursing. All experts were well-experienced in the treatment of nerve agent-related injuries. Invitees were asked for their own experiences and comments in confronting the nerve agent-related injuries. During several meetings, all comments, ideas, experience, and protocols were carefully discussed and revised. Final instructions were sent as a new triage protocol to the senior policy making authorities.

3. Results {#sec114887}
==========

3.1. Existing Triage Systems {#sec114886}
----------------------------

Triage systems were divided into two categories: primary and secondary ([@A16211R12]). Primary triage systems prioritize patients in the field for urgent assignment to medical care. Simple treatment and rapid transport (START) ([@A16211R13]), the triage sieve ([@A16211R14]), flight care triage ([@A16211R15]), and the Sacco triage method (STM) ([@A16211R16]) were primary triage systems identified.

Secondary triage is aimed at management of patients in hospital and on the scene. Secondary assessment of victim endpoint (SAVE) triage ([@A16211R17]) and triage sort ([@A16211R14]) were identified as secondary triage systems.

It was possible to use the strengths of existing triage systems for proposing a new protocol for the triage of nerve agents. Agreed protocols were: 1- classification and selection of the colors to designate seriousness of exposure at the scene ([Table 1](#tbl29514){ref-type="table"}), 2- care-therapy-transport (Triage).

###### Classification and Selection of the Colors to Designate Seriousness of Exposure at the Scene

  Class           Color
  --------------- --------
  **Expectant**   Black
  **Minimal**     Green
  **Delayed**     Yellow
  **Urgent**      Red

![Extracted Protocol for Field Triage Algorithm](traumamon-20-16211-i001){#fig22010}

![Extracted Protocol for Hospital Triage Algorithm](traumamon-20-16211-i002){#fig22011}

4. Conclusions {#sec114888}
==============

Systematic review is a useful tool to combine research findings and facilitate clinical decision making. The triage protocol proposed in the present review can be used in disastrous war conditions in field, while other traditional triage system may be used in hospital. In most triage systems, the first step is identification of individuals who have the ability to walk. In most cases, these individuals are considered as minimally injured. It is necessary to note that many of these patients leave the scene and will refer to health centers, and cause crowding in hospitals. On the other hand, these patients may require immediate or delayed treatment ([@A16211R1]). In order to solve these problems and avoid self-triage of patients, the present proposed system recommends that patients are informed about possible early symptoms such as eye and respiratory symptoms, and a retriage is performed on site. Hence, if patients need immediate or delayed treatment, necessary actions will be performed, and these patients are not excluded from the triage system because of having the ability to walk. In all systems studied, life-saving interventions are considered during the initial stages of triage. In particular, all systems emphasize on opening the airway of patients before assigning them to the dead group. In the present triage system, airway control and administering specific antidotes of nerve agents such as atropine and obidoxime are initial components before assigning patients to the dead group.

As mentioned in the results, red, yellow, green, and black colors were set for urgent, delayed, minimal, and expectant classes. However, there is a fifth class within some protocols named emergency class, in which patients who need a plan to survive several minutes after injury are categorized. However, sophisticated plans have limited resources in accelerating the rescue performance and increasing the output of medical team. Therefore, the experts involved in designing the current protocol agreed to exclude the fifth class ([@A16211R18]).

Signs and symptoms of the expectant class from studied protocols match our study. Impaired breathing was mentioned as a constant feature of expectant class in all of the analyzed triage systems. US department of health and human services accepted walking and talking victims for the minimal class. Seemingly, published minimal symptoms under supervision of this department are applicable while secretions are decreased and breathing conditions are improved according to retriage of the urgent class. Spontaneous ventilation has also been mentioned as a sign of this class by Jagminas and Erdman ([@A16211R19]). Convulsion, vomiting, severe breathing problems, choking, nausea, muscular spasms, shock, dyspnea, and asthenia along with nervous tics and coma are also considered as symptoms of the urgent class ([@A16211R20]).

Sidell ([@A16211R21]) have reported that some patients might survive if intensive care is performed. They administered 2 mg atropine and if possible obidoxime along with several doses of MARK 1 KIT ([@A16211R21]). In emergency class, some protocols suggest prescription of MARK 1 kit containing 2 mg of atropine and 600 mg of pralidoxime chloride which can be self-injected along with additional 2 mg doses until atropinization ([@A16211R22]).

Wiener and Hoffman mentioned the use of MARK 1 kit until atropinization signs after decontamination, according to the US military service recommendations. It has also been reported that after Tokyo chemical attack, only 21 out of 107 cases were injected with atropine doses above 2 mg (up to a maximum of 9 mg) ([@A16211R23]). Also, oral prescription of benzodiazepines (in case of Somanagent) can be used in combination with atropine and diazepam ([@A16211R24]). Pralidoxime can be prescribed for VX and Sarin agents while oral benzodiazepines along with 600 mg of oxime are combined with 100 mL of normal saline for 20 - 30 minutes for other nerve agents. Diazepam in combination with atropine and oxime can be administered for Soman ([@A16211R23]). Sidell agreed to use MARK 1 kit with diazepam ([@A16211R21]). For other agents of VX family, pralidoxime should be used. Eye drops at war field are prohibited. Also, injection of diazepam 10 mg is necessary ([@A16211R6]).
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